MAJOR DISASTER TYPES
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Investigation was initiated in order to develop a better un-
derstanding of the regional distribution of shaking intensities,
during earthquakes. Methods of assessing the response of soil
deposits have been developed and used to analyze the ground
motions recorded during earthquakes in San Francisco
(3967), Mexico City (1962), Anchorage, Alaska (1964),
Osaka, Japan (1964) and Tokyo, Japan (1963), The analyti-
cal techniques have advanced to the point where they are
being incorporated in design studies of significant structures.
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3.0095,     ANALYSIS OF THE SLIDES IN THE SAN FER-
NANDO    DAMS    DURING    THB    EARTHQUAKE    OF
FEBRUARY 9, 1971

tf.B. SEED, Univ. of California, Earthquake Engin, Res, Ctr.,
Berkeley, California 94720

Abstract: The conditions leading to the slides in the San Fer-
nando Dtims during the earthquake of Feb. 9, 1971 are
described, together with the results of detailed field and
laboratory studies conducted to determine the properties of
the construction materials and the causes of the .slides. The
mechanism of sliding in the Lower Dam is reconstructed and
it is shown that failure of the upstream slope resulted from a
loss of strength in the soils near the base of the embankment.
Tile results of dynamic analyses of the dams are presented
and shown to be in reasonable accord with the observed per-
formance,
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3.0096,     SOIL MODULI AND DAMPING  FACTORS FOR
DYNAMIC RESPONSE ANALYSES

H.B. SEED, Univ. of California, Earthquake Engin. Res. Ctr.,
Berkeley, California 94720

Abstract: The report summarizes the available data concerning
the shear moduli and damping ratios for soils. CleEirly more
data on these dynamic characteristics is required, particularly
for silts, clays and gravelly soils. However it is hoped that the
data presented will serve as a useful guide in the selection of
soil properties for dynamic response analyses and that other
engineers might he encouraged to make available tiny addi-
tional data which would supplement that presented above,
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3.0097,     A SIMPLIFIED PROCEDURE FOR EVALUATING
SOIL LIQUEFACTION POTENTIAL

fl.B. SEED, Univ. of California, Earthquake Engin. Res. Ctr.,
Berkeley, California 94720

Abstract: Catastrophic failures in recent earthquakes have pro-
vided a sobering reminder that liquefaction of sandy soils as
a result of earthquake ground shaking poses a major threat to
tlie safety of civil engineering structures. Major landslides,
lateral movements of bridge supports, settling and tilting of
buildings, and failure of waterfront retaining structures have
all been observed in recent years as a result of this
phenomenon and efforts have been increasingly directed to
the development of methods of evaluating the liquefaction
potential of soil deposits. It is the purpose of the present
paper to describe a simplified procedure for evaluating

liquefaction potential and to compare the results obtained by
the method with a number of cases in which liquefaction is
known either to have occurred or not occurred in the field,
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3.0098,     ANALYTICAL      INVESTIGATIONS      OF     THE
SEISMIC    RESPONSE    OF    LONG    MULTIPLE    SPAN
HIGHWAY BRIDGES

W. TSENG, Univ. of California, Earthquake Engin, Res. Ctr.,
Berkeley, California 94720

Abstract: Descriptions are given to the analytical investigations
of the seismic response of long, multiple-span, highway
bridge structures of the type which suffered heavy damages
during the San Fernando earthquake of February 9, 3971.
Linear and nonlinear mathematical modelling of this type of
bridge structural system is presented. A three-dimensional
elasto-plastic flexural column model suitable for modelling
the couplet! incUistic behavior of reinforced concrete bridge
columns is described in detail. A nonlinear mathematical
model for simulating the nonlinear discontinuous behavior of
bridge expansion joints is also presented. Then, appropriate
linear and nonlinear analytical procedures are described for
determining the seismic response of this type of bridge struc-
ture.
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3.0099,     STATIC    AND    EARTHQUAKE   ANALYSIS    OF
THREE-DIMENSIONAL   FRAME   AND   SHEAR   WALL
BUILDINGS

E.L. WILSON, Univ. of California, Earthquake Engin. Res.
Ctr., lierketcy, California 94720

Abstract: A procedure and a computer program are developed
for the linear structural analysis of frame and shear wall
buildings subjected to both static and earthquake loadings.
The building is idealized by a system of independent frame
and shear wall elements interconnected by floor diaphragms
which are rigid in their own plane. Within cacli column
bcntling, axial and shearing deformations are included.
Beams and girders muy be nonprisrnatic and bending and
shearing deformations iire included. Also, shear panels can
be considered. Finite column and beam widths are included
in the formulation. Nonsymmetric, nonrectangiilar buildings
which have frames and shear walls located arbitrarily in plan
can be considered.
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3.0100,      RECONNAISSANCE STUDY OF RECOVERABLE
GROUND WATER

L.C. DUTCHER, U.S. Dept. of the Interior, Geological Survey,
Garden Grove, California 92643

Imperial Valley, California is a geothermal area with a potential
for developing energy for power, desalination and mineral ex-
traction. Shallow and deep wells in the 2,500 square mile
area indicate greater than normal temperature gradients.
Geothermal development is in the Buttes Field adjacent to
the Salton Sea and at Cerro Prieto; 55 miles southward in
Mexico. Exploratory drilling by the Bureau of Reclamation
and University of California, Riverside, and oil companies
have found 7 additional small areas of high temperature
anomalies. Feasibility of future development requires addi-
tional studies and drilling.
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